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Fatty Acid Composition of Concentrated Phytoplanktons by Cold
Storage and Their Effects on the Larval Survival of
Pacific Oyster, Crassostrea gigas

Hyun Jeong LM and Sung Real PARK
Department of Aquaculture, National Fisheries Research and Development Institute, Pusan 626-900, Korea

Cold storage of concentrated food phytoplanktons is a useful technique in supplying food organisms for artificial
shellfish seed. One month after preservation at 4C, we have measured survival rate of the concentrated food
phytoplanktons, Pavlova lutheri, Isochrysis galbana, Isochrys:s aff. galbana and Chaetoceros calcitrans. Thereafter
we determined survival rate of oyster larvae fed fresh and concentrated diets and fatty acid compositions of the

fresh and concentrated food phytoplanktons.

Survival rate of concentrated planktons ranged from 23% to 31% after one month at 4C. The survival rate
of oyster larvae fed cold stored food appeared generally higher than those fed fresh harvested food. Especially,
the highest survival rate were found in the larvae fed cold stored concentrated L aff. galbana.

EPA and DHA increased after cold storage and the highest level of DHA was detected in I aff. galbana. As
DHA can role as an important factor in determing nutritional value, it would be better to use concentrated I aff.
galbana kept in cold refrigerator for oyster seed production.
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Table 1. Operating conditions of gas-liquid chroma-
tography for fatty acid analysis

Gas chromatography ~ HP 5890 II

Column FFAP, ¢ 2.5 mmX30m
Carrier gas Nitrogen (30m¢/min.)
Split ratio 1/20

Column temperature 170~200C, 1C/min.
Injector temperature 230T

Detector temperature  250T

Detector FID
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Fig. 1. Survival rate in 4 species of concentrated food organism in relation to cold-stored period. Parenthesis
represent moisture content of concentrated food organisms.



570 qdR -5

100 @O 100 @O
- 80 r y = 83.91¢ 723%™ = 80 y = 84.26¢ 262
T £=09143 < = 0.9273
E 60 —~—— Concentrated fé 60 ~——- Concentrated
K food = food
Z 40 t ¥ = 90.59¢ 2% 2 40 | y = 80.91¢ %1%
E 1" =0.8462 E *=0091i3
“ o2} @ 20 t+
A B
0 N ! 0 Il 1
0 5 10 15 0 5 10 15
Culture days Culture days
100 @O 100 @O
—— Live food — Live food
— 80 y= 75.25¢ 028 ~ 80 y =80.23 o 02811
8 = 0.8947 3 #=09343
€ 60 — Concentrated € 60 } —— Concentrated
= food = food o
[ y = 93.93¢15% = y = 96.00¢° 3%
2 40 f 240 | 2
e *=0.9576 g = 0.9766
E] =
2 20} 2 90t
C D
0 L L 0] L
0 5 10 15 0 5 10 15

Culture days Culture days

Fig. 2. Survival rates of oyster C. gigas larvae fed eight different diets.
A, P. lutheri; B, I galbana; C, I aff. galbana; D, C. calcitrans.
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Fig. 3. Linear regressions of survival rate of oyster larvae C. gigas fed eight different diets.

— « « —, fresh P. Iutherii — + —, fresh I galbana, ———, fresh I aff. galbana, —, fresh C.
calcitrans; — = = —, concentrated P. lutherii — < —, concentrated I galbana, — —,

concentrated I aff. galbana; , concentrated C. calcitrans.
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Table 2. Fatty acid composition in total lipid fraction of fresh harvested food and concentrated food for 30 days

in cold-storage (4C)"

(unit: % Area)

fatty P. lutheri I galbana I aff. galbana C. calcitrans
acids fresh cold-storage fresh cold-storage fresh cold-storage fresh cold-storage
12:0 1.5+02 1.7+02 1.5202% 0701* 29209 40%07 22+201* 10x02*
13:0 0701 0.7x02 07+061* 02x0.1* 0602 07x01 14+01 15202
14:0 89=%03 87105 85+08 106%1.1 163+ 16% 119+08* 140+05* 11.8+0.5*
14:1 1302 1.1+02 1402 1604 21205 1.1£0.1 04 +0.1 03+0.1
16:0 11.0£07 95+04 80+x04 81x06 72+£03 7002 20108 200%02
16:1 169£10 182107 18608 200%07 62107 8309 330+21 335%11
1711 12£01 1302 - - 04£01* 01%00* 3802 31%02*%
18:0 0101 0201 0.1%00 - 04%£01* 01200 21%£03 16%01
18:1 27202  25%03 2805 25%03 2004 20x02 22203* 15£01%
19:.1 - - - - 102 = 0.8* 40£03* - -
18:2n6 0601 06+01 02+01* 07x02* 83+05 64%09 - -
18:3n6 04£02 03101 01200 0100 3003 25104 - -
18:3n-3 0501 03101 —* 0.7 £02* 3004 26%04 - -
18 4n-3 30X 02% 44%05* 1902 20£02 10216 88X06 - -
18 4n6 0101 02£0.1 —* 0.5 £ 0.0* - - - -
20 - 4n-6 = - —* 0.7 £ 0.1* 02x00 - 07x01 0501
20 : 4n-3 - - - - 02 +£0.3* —* - -
200503 198+ 15* 212%+12* 155%+10 165107 1.7£01* 79+0.8* 42+ 03* 581 04*
2:6n3 74*04* 881 03* 61£06* 79+03* 70+£02* 95%£04* 06%01* 13+0.1*
24:0 - - - - - - 152%0.1 0.6+0.1*
unknown 240%21 210%23 348+19 272%14 15028 23209 015+ 00* 177+ 15
Saturated 219%09 212%09 187+06 212209 308+25 237%16 40.1 £ 14* 364+ 0.5*
Monoene 21509 23.0%08 228+ 10 241%08 20817 15511 394+17 383+14
PUFA? 327421 348+19 237+14* 291%09* 334+30 377118 54+03*% 75+0.5*
! Expressed as mean value * SE(n=4).

? Polyunsaturated fatty acid.

* Asterisk represent significance T-test (P<0.05) of fresh and cold-storage food.
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